A concatenation of two vertex disjoint graphs is defined to be the graph obtained by identifying a vertex of one * graph with a vertex of the other graph. We show that an arbitrary pair of connected graph can be uniquely reconstructed from the set of all their distinct concatenations, with only trivial exception.
For a graph G, define the sequence 
Let C' be a concatenation with ∆(C') maximum. This must arise when two vertices of maximum cutdegree in G 1 and G 2 are identified. Hence. 
vertices of degree ∆ and one vertex of degree ∆ + l with a limb at that vertex of maximum size (over all such concatenations). This limb will be the largest (in number of vertices) of G 1 and G 2 .
The block-cutvertex tree T(G) associated with a graph G is defined as follows. The vertices of T(G) are the blocks and cutvertices of G. Two vertices in T(G) are joined by an edge if and only if one is a cutvertex and the other is a block (in G) containing that vertex. It is easily verified that T(G) is a tree.
We consider separately the cases T(G 1 ) is a path and is not a path. These cases may be distinguished given the set of concatenations, since if T(G I ) is a path, then using Lemma 1, there is a concatenation whose block-cutvertex tree is a path. On the other hand T(G 1 ) is a sub-graph of T(C) for every concatenation C; so if T( G 1 ) is not a path, neither is T(C).
If T(G 1 ) is not a path, there is a vertex in T(G 1 ) of degree at least three. Let C be a concatenation having the longest path in T(C) from a leaf to a vertex of degree at least three, subject to T(C) having the minimum number of leaves. The leaf on this path will be the block G 2 .
When T(G 1 ) is a path, there are three cases. Case 3a. T(G 1 ) has 3 vertices, that is, every concatenation has three blocks (This is the case where G 1 consists of 2 blocks with a common cutvertex.) If there is a unique block which appears as a limb in every concatenation, it is G 2 . G 1 can then be determined as follows. Suppose the blocks of G 1 are not both G 2 . Then some concatenation contains a unique limb isomorphic to G 2 which may then be plucked from the graph leaving G 1 . In the remaining case, consider those concatenation in which G 2 is joined to the cutvertex of G 1 . The automorphism group of the graph G 1 induces a partition of its vertices into equivalence classes. If the cutpoint of G 1 lies in the same class in each block, then, in some concatenation, the cutvertex lies in the same class of all 3 blocks uniquely determining G 1 . If this case does not occur, then in some concatenation the cutvertex will occur in one class in one block, and in another class in the other two blocks. This again uniquely determines G 1 . If there are two blocks which appear as limbs in every concatenation, then G 1 consists of the concatenation of two identical blocks while G 2 is a distinct block. Hence in any concatenation, two blocks are identical and the other is G 2 .
Case 3b. Every concatenation has four blocks. If there is a unique block which appears as vertex v or v in every concatenation C with T(C) as inFig. 1, then this block is G 2 . This again uniquely determines G 1 except when both endblocks of G 1 are isomorphic to G 2 . But in this case, it is easy to see that there will be concatenations in which the blocks corresponding to v and v are joined at points in the same equivalence class of G 2 uniquely determining G 1 . Otherwise, the two endblocks of G 1 are identical and G 2 is the "odd man out" among the endblocks of any concatenation for which T(C) is not a path.
Case 3c. Every concatenation has at least five blocks. There will be a concatenation with a vertex v of cutdegree 3 and a unique limb of v which is also a block. This block is G 2 . Plucking this G 2 from v leaves G 1 .
Case 4. ∆(G 1 ) = ∆(G 2 ) = 1. In any concatenation there will be a unique cutvertex. The limbs at this cutvertex will be the graphs G 1 and G 2 .
If the restriction that the graphs be nontrivial is relaxed then, in general, it is not true that
for the unique concatenation C, which is why the proof of Lemma 2 breaks down). In fact, any time there is a unique concatenation C, it is possible that G 1 = C and G 2 is trivial. The cases in which this is not the only possibility is dealt with in the following theorem. THEOREM A, A, B and the components of G 2 are A, C. The set of concatenations is the same as that obtained when G 1 has components A, B, and G 2 has components A, A, C. However, the authors believe that if the multiset of concatenations is given (i.e., we know the multiplicity of each concatenation), then the graphs may be uniquely reconstructed in all cases.
